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<210> 1 
<211> 1971 
<212> DNA 

<213> Bacillus subtilis 



<400> 1 

atgaaaaagc tgataaccgc agacgacatc acagcgattg tctctgtgac cgatcctcaa 60 

tacgccccag acggtacccg tgccgcatat gtaaaatcac aagtaaatca agagaaagat 120 

tcgtatacat caaatatatg gatctatgaa acgaaaacgg gaggatctgt tccttggaca 180 

catggagaaa agcgaagcac cgacccaaga tggtctccgg acgggcgcac gcttgccttt 240 

atttctgatc gagaaggcga tgcggcacag ctttatatca tgagcactga aggcggagaa 300 

gcaagaaaac tgactgatat cccatatggc gtgtcaaagc cgctatggtc cccggacggt 360 

gaatcgattc tggtcactat cagtttggga gagggggaaa gcattgatga ccgagaaaaa 420 

acagagcagg acagctatga acctgttgaa gtgcaaggcc tctcctacaa acgggacggc 480 

aaagggctga cgagaggtgc gtatgcccag cttgtgcttg tcagcgtaaa gtcgggtgag 540 

atgaaagagc tgacaagtca caaagctgat catggtgatc ctgctttttc tcctgacggc 600 

aaatggcttg ttttctcagc taatttaact gaaacagatg atgccagcaa gccgcatgat 660 

gtttacataa tgtcactgga gtctggagat cttaagcagg ttacacctca tcgcggctca 720 

ttcggatcaa gctcattttc accagacgga aggtatcttg ctttgcttgg aaatgaaaag 780 

gaatataaga atgctacgct ctcaaaggcg tggctctatg atatcgaaca aggccgcctc 840 

acatgtctta ctgagatgct ggacgttcat ttagcggatg cgctgattgg agattcattg 900 

atcggtggtg ctgaacagcg cccgatttgg acaaaggaca gccaagggtt ttatgtcatc 960 

ggcacagatc aaggcagtac gggcatctat tatatttcga ttgaaggcct tgtgtatccg 1020 

attcgtctgg aaaaagagta catcaatagc ttttctcttt cacctgatga acagcacttt 1080 

attgccagtg tgacaaagcc ggacagaccg agtgagcttt acagtatccc gcttggacag 1140 

gaagagaaac agctgactgg cgcgaatgac aagtttgtca gggagcatac gatatcaata 1200 

cctgaagaga ttcaatatgc tacagaagac ggcgtgatgg tgaacggctg gctgatgagg 1260 

cctgcacaaa tggaaggtga gacaacatat ccacttattc ttaacataca cggcggtccg 1320 

catatgatgt acggacatac atattttcat gagtttcagg tgctggcggc gaaaggatac 1380 

gcggtcgttt atatcaatcc gagaggaagc cacggctacg ggcaggaatt tgtgaatgcg 1440 

gtcagaggag attatggggg aaaggattat gacgatgtga tgcaggctgt ggatgaggct 1500 

atcaaacgag atccgcatat tgatcctaag cggctcggtg tcacgggcgg aagctacgga 1560 

ggttttatga ccaactggat cgtcgggcag acgaaccgct ttaaagctgc cgttacccag 1620 

cgctcgatat caaattggat cagctttcac ggcgtcagtg atatcggcta tttctttaca 1680 

gactggcagc ttgagcatga catgtttgag gacacagaaa agctctggga ccggtctcct 1740 

ttaaaatacg cagcaaacgt ggagacaccg cttttgatac tgcatggcga gcgggatgac 1800 

cgatgcccga tcgagcaggc ggagcagctg tttatcgctc tgaaaaaaat gggcaaggaa 1860 

accaagcttg tccgttttcc gaatgcatcg cacaatttat cacgcaccgg acacccaaga 1920 

cagcggatca agcgcctgaa ttatatcagc tcatggtttg atcaacatct c 1971 



1 



<210> 
<211> 
<212> 
<213> 

<400> 
Met Lys Lys 
1 

Thr Asp Pro 

Ser Gin Val 
35 

Tyr Glu Thr 
50 

Arg Ser Thr 
65 

He Ser Asp 

Glu Gly Gly 

Lys Pro Leu 
115 

Leu Gly Glu 
130 

Ser Tyr Glu 
145 

Lys Gly Leu 

Lys Ser Gly 

Asp Pro Ala 
195 

Leu Thr Glu 

210 
Ser Leu Glu 
225 

Phe Gly Ser 

Gly Asn Glu 

Tyr Asp He 
275 

Val His Leu 

290 
Glu Gin Arg 
305 

Gly Thr Asp 

Leu Val Tyr 

Leu Ser Pro 
355 

Arg Pro Ser 
370 

Leu Thr Gly 
385 

Pro Glu Glu 



2 

657 
PRT 

Bacillus subtilis 



Trp Leu Met 



Leu He Thr Ala Asp 
5 

Gin Tyr Ala Pro Asp 
20 

Asn Gin Glu Lys Asp 
40 

Lys Thr Gly Gly Ser 
55 

Asp Pro Arg Trp Ser 
70 

Arg Glu Gly Asp Ala 
85 

Glu Ala Arg Lys Leu 
100 

Trp Ser Pro Asp Gly 
120 

Gly Glu Ser He Asp 
135 

Pro Val Glu Val Gin 
150 

Thr Arg Gly Ala Tyr 
165 

Glu Met Lys Glu Leu 
180 

Phe Ser Pro Asp Gly 
200 

Thr Asp Asp Ala Ser 
215 

Ser Gly Asp Leu Lys 
230 

Ser Ser Phe Ser Pro 
245 

Lys Glu Tyr Lys Asn 
260 

Glu Gin Gly Arg Leu 
280 

Ala Asp Ala Leu He 
295 

Pro He Trp Thr Lys 
310 

Gin Gly Ser Thr Gly 
325 

Pro He Arg Leu Glu 
340 

Asp Glu Gin His Phe 
360 

Glu Leu Tyr Ser He 
375 

Ala Asn Asp Lys Phe 
390 

He Gin Tyr Ala Thr 
405 

Arg Pro Ala Gin Met 



Asp He 
10 

Gly Thr 
25 

Ser Tyr 

Val Pro 

Pro Asp 

Ala Gin 
90 

Thr Asp 
105 

Glu Ser 

Asp Arg 

Gly Leu 

Ala Gin 
170 
Thr Ser 
185 

Lys Trp 

Lys Pro 

Gin Val 

Asp Gly 
250 
Ala Thr 
265 

Thr Cys 

Gly Asp 

Asp Ser 

He Tyr 
330 
Lys Glu 
345 

He Ala 

Pro Leu 

Val Arg 

Glu Asp 
410 
Glu Gly 



Thr Ala He Val 
Arg Ala 
Thr Ser 



Trp Thr 

60 
Gly Arg 
75 

Leu Tyr 



Ala Tyr 
30 

Asn He 
45 

His Gly 



He Pro 

He Leu 

Glu Lys 
140 
Ser Tyr 
155 

Leu Val 

His Lys 

Leu Val 

His Asp 
220 
Thr Pro 
235 

Arg Tyr 

Leu Ser 

Leu Thr 

Ser Leu 
300 
Gin Gly 
315 

Tyr He 

Tyr He 

Ser Val 

Gly Gin 
380 
Glu His 
395 

Gly Val 



Thr Leu 

lie Met 

Tyr Gly 
110 
Val Thr 
125 

Thr Glu 

Lys Arg 

Leu Val 

Ala Asp 
190 
Phe Ser 
205 

Val Tyr 

His Arg 

Leu Ala 

Lys Ala 
270 
Glu Met 
285 

He Gly 
Phe Tyr 
Ser He 



Asn Ser 
350 
Thr Lys 
365 

Glu Glu 



Ser Val 
15 

Val Lys 

Trp He 

Glu Lys 

Ala Phe 
80 

Ser Thr 
95 

Val Ser 

He Ser 

Gin Asp 

Asp Gly 
160 
Ser Val 
175 

His Gly 

Ala Asn 

He Met 

Gly Ser 
240 
Leu Leu 
255 

Trp Leu 

Leu Asp 

Gly Ala 

Val He 
320 
Glu Gly 
335 

Phe Ser 



Thr He 
Met Val 
Glu Thr Thr Tyr 



Pro Asp 

Lys Gin 

Ser He 
400 
Asn Gly 
415 

Pro Leu 



2 



420 . 425 

He Leu Asn He His Gly Gly Pro His 

435 ' 440 

Phe His Glu Phe Gin Val Leu Ala Ala 

450 455 
He Asn Pro Arg Gly Ser His Gly Tyr 
465 470 
Val Arg Gly Asp Tyr Gly Gly Lys Asp 
485 

Val Asp Glu Ala He Lys Arg Asp Pro 
500 505 
Gly Val Thr Gly Gly Ser Tyr Gly Gly 

515 520 
Gly Gin Thr Asn Arg Phe Lys Ala Ala 

530 535 
Asn Trp He Ser Phe His Gly Val Ser 
545 550 
Asp Trp Gin Leu Glu His Asp Met Phe 
565 

Asp Arg Ser Pro Leu Lys Tyr Ala Ala 
580 585 
He Leu His Gly Glu Arg Asp Asp Arg 

595 600 
Gin Leu Phe He Ala Leu Lys Lys Met 

610 615 
Arg Phe Pro Asn Ala Ser His Asn Leu 
625 630 
Gin Arg He Lys Arg Leu Asn Tyr He 
645 

Leu 

<210> 3 
<211> 818 
<212> PRT 

<213> Bacillus subtilis 



Met Met 
Lys Gly 



430 

Tyr Gly His 

445 
Tyr Ala Val 
460 

Glu Phe Val 



Gly Gin 
475 

Tyr Asp Asp Val Met 
490 

His He 



Phe Met 

Val Thr 

Asp He 
555 
Glu Asp 
570 

Asn Val 

Cys Pro 

Gly Lys 

Ser Arg 
635 
Ser Ser 
650 



Asp Pro Lys 
510 

Thr Asn Trp 

525 
Gin Arg Ser 
540 

Gly Tyr Phe 

Thr Glu Lys 

Glu Thr Pro 
590 

He Glu Gin 

605 
Glu Thr Lys 
620 

Thr Gly His 
Trp Phe Asp 



Thr Tyr 

Val Tyr 

Asn Ala 
480 
Gin Ala 
495 

Arg Leu 

He Val 

He Ser 

Phe Thr 
560 
Leu Trp 
575 

Leu Leu 

Ala Glu 

Leu Val 

Pro Arg 
640 
Gin His 
655 



<400> 3 

Met Glu Gly Gly Glu Glu Glu Val Glu 

1 5 
Asp Thr Lys Lys Lys His Leu Leu Asp 

20 25 
He Leu Val Leu Leu He Trp Gly Thr 

35 4 0 

Pro His His Ser Asn Thr Pro Asp Tyr 

50 55 
Thr Asn Asp Gly Lys Leu Lys Val Ser 
65 70 
Thr Phe Gin Pro Lys Tyr His Glu Leu 
85 

He Glu Ser Asn Asp Leu Gly Leu Tyr 
100 105 
Tyr Val Val Lys Ser Val Tyr Asp Asp 

115 120 
Glu Gly Lys Thr Phe He His Asn Gly 

130 135 
He Thr Ala Ser Pro Asp Leu Lys Arg 
145 150 
Val Gin Asn Trp Arg His Ser Thr Phe 
165 

Lys Ser Ser Ser Ser Phe Glu Glu He 



Arg He 
10 

Lys Leu 

Val Leu 

Gin Glu 

Phe Ser 

75 
Gin Trp 
90 

Val Thr 

Ser Tyr 

Gin Asn 

Leu Leu 
155 
Gly Ser 
170 

Gly Asn 



Pro Asp Glu 

He Arg Val 
30 

Leu Leu Lys 
45 

Pro Asn Ser 
60 

Val Val Arg 

He Ser Asp 

Phe Met Asn 
110 

Asn Ser Val 

125 
Leu Thr Val 
140 

He Arg Thr 
Tyr Phe Val 
Glu Val Ala 



Leu Phe 
15 

Gly He 

Ser He 

Asn Tyr 

Asn Asn 
80 

Asn Lys 
95 

Asp Ser 

Leu Leu 

Glu Ser 

Asn Ser 
160 
Tyr Asp 
175 

Leu Ala 



3 



180 . 185 190 

He Trp Ser Pro Asn Ser Asn Asp He Ala Tyr Val Gin Asp Asn Asn 

195 ' 200 205 

He Tyr He Tyr Ser Ala He Ser Lys Lys Thr He Arg Ala Val Thr 

210 215 220 

Asn Asp Gly Ser Ser Phe Leu Phe Asn Gly Lys Pro Asp Trp Val Tyr 
225 230 235 240 

Glu Glu Glu Val Phe Glu Asp Asp Lys Ala Ala Trp Trp Ser Pro Thr 

245 250 255 

Glv Asp Tyr Leu Ala Phe Leu Lys He Asp Glu Ser Glu Val Gly Glu 

260 265 270 

Phe He He Pro Tyr Tyr Val Gin Asp Glu Lys Asp He Tyr Pro Glu 

275 280 285 

Met Arg Ser He Lys Tyr Pro Lys Ser Gly Thr Pro Asn Pro His Ala 

290 295 300 

Glu Leu Trp Val Tyr Ser Met Lys Asp Gly Thr Ser Phe His Pro Arg 
305 310 315 320 

He Ser Gly Asn Lys Lys Asp Gly Ser Leu Leu He Thr Glu Val Thr 

325 330 335 

Trp Val Gly Asn Gly Asn Val Leu Val Lys Thr Thr Asp Arg Ser Ser 

340 345 350 

Asp He Leu Thr Val Phe Leu He Asp Thr He Ala Lys Thr Ser Asn 

355 360 365 

Val Val Arg Asn Glu Ser Ser Asn Gly Gly Trp Trp Glu He Thr His 

370 375 380 

Asn Thr Leu Phe He Pro Ala Asn Glu Thr Phe Asp Arg Pro His Asn 
385 390 395 400 

Gly Tyr Val Asp He Leu Pro He Gly Gly Tyr Asn His Leu Ala Tyr 

405 410 415 

Phe Glu Asn Ser Asn Ser Ser His Tyr Lys Thr Leu Thr Glu Gly Lys 

420 425 430 

Trp Glu Val Val Asn Gly Pro Leu Ala Phe Asp Ser Met Glu Asn Arg 

435 440 445 

Leu Tyr Phe He Ser Thr Arg Lys Ser Ser Thr Glu Arg His Val Tyr 

450 455 460 

Tvr He Asp Leu Arg Ser Pro Asn Glu He He Glu Val Thr Asp Thr 
465 470 475 480 

Ser Glu Asp Gly Val Tyr Asp Val Ser Phe Ser Ser Gly Arg Arg Phe 

485 490 495 

Gly Leu Leu Thr Tyr Lys Gly Pro Lys Val Pro Tyr Gin Lys He Val 

500 505 510 

Asp Phe His Ser Arg Lys Ala Glu Lys Cys Asp Lys Gly Asn Val Leu 

515 520 525 

Gly Lys Ser Leu Tyr His Leu Glu Lys Asn Glu Val Leu Thr Lys He 

530 535 540 

Leu Glu Asp Tyr Ala Val Pro Arg Lys Ser Phe Arg Glu Leu Asn Leu 
545 550 555 560 

Glv Lys Asp Glu Phe Gly Lys Asp He Leu Val Asn Ser Tyr Glu He 

565 570 575 

Leu Pro Asn Asp Phe Asp Glu Thr Leu Ser Asp His Tyr Pro Val Phe 

580 585 590 

Phe Phe Ala Tyr Gly Gly Pro Asn Ser Gin Gin Val Val Lys Thr Phe 

595 600 605 

Ser Val Gly Phe Asn Glu Val Val Ala Ser Gin Leu Asn Ala He Val 

610 615 620 

Val Val Val Asp Gly Arg Gly Thr Gly Phe Lys Gly Gin Asp Phe Arg 
625 630 635 640 

Ser Leu Val Arg Asp Arg Leu Gly Asp Tyr Glu Ala Arg Asp Gin He 

645 650 655 

Ser Ala Ala Ser Leu Tyr Gly Ser Leu Thr Phe Val Asp Pro Gin Lys 
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660 










665 










670 






He 


Ser 


Leu 


Phe 


Gly 


Trp 


Ser 


Tyr 


Gly 


Gly 


Tyr 


Leu 


Thr 


Leu 


Lys 


Thr 






675 








680 










685 






Ala 


Leu 


Glu 


Lys 


Asp 


Gly 


Gly Arg 


His 


Phe 


Lys 


Tyr 


Gly 


Met 


Ser 


Val 




690 








695 










700 










Pro 


Val 


Thr 


Asp 


Trp 


Arg 


Phe 


Tyr Asp 


Ser 


Val 


Tyr 


Thr 


Glu 


Arg 


Tyr 


705 






710 










715 










720 


Met 


His 


Thr 


Pro 


Gin 


Glu 


Asn 


Phe 


Asp 


Gly 


Tyr 


Val 


Glu 


Ser 


Ser 


Val 








725 










730 










735 




His 


Asn 


Val 


Thr 


Ala 


Leu 


Ala 


Gin 


Ala 


Asn 


Arg 


Phe 


Leu 


Leu 


Met 


His 








740 










745 










750 






Gly 


Thr 


Gly Asp Asp 


Asn 


Val 


His 


Phe 


Gin 


Asn 


Ser 


Leu 


Lys 


Phe 


Leu 




755 










760 










765 








Asp 


Leu 


Leu 


Asp 


Leu 


Asn 


Gly Val 


Glu 


Asn 


Tyr 


Asp 


Val 


His 


Val 


Phe 


770 








775 










780 










Pro 


Asp 


Ser 


Asp 


His 


Ser 


He 


Arg 


Tyr 


His 


Asn 


Ala 


Asn 


Val 


He 


Val 


785 






790 










795 










800 


Phe 


Asp 


Lys 


Leu 


Leu 


Asp 


Trp 


Ala 


Lys 


Arg 


Ala 


Phe 


Asp 


Gly 


Gin 


Phe 






805 










810 










815 





Val Lys 



<210> 4 
<211> 771 
<212> DNA 

<213> Bacillius subtilis 



<400> 
ttgattgtag 
tgctatctgt 
caatatgacg 
ggccggatta 
aatcaaggag 
gcttttcgcc 
ttttcccgcg 
tcatttgttt 
ttgcggcgaa 
caatggagga 
ggagaaaaag 
caactgcata 
aaagaaaacc 



agaaaagaag 
caaatggatt 
gatttttata 
tccagtttgc 
gagaaggcaa 
tgcttcagca 
gcggaattat 
cctggggagg 
tgatgaaaag 
caccgtttga 
accaaaatgt 
agccggtgga 
ggcgtatcgt 



atttccgtcg 
acgggttaag 
tttgcgcggc 
atcccaaggg 
tgaggatttt 
gcacccaaat 
gggaatgctc 
cgtcagtgat 
agtcatcggc 
ccaagtaaac 
ttcgattcag 
aacatggtac 
gcggcagctc 



ccaagccagc 
gggcttctgg 
gggattaaaa 
tttgtggtgt 
gccggagaag 
gtcaagaagg 
actgcgatcg 
atgattctta 
ggaacaccga 
aaaattcagg 
cattcctatt 
tacagtacat 
acacaatgga 



atgtgcgttt 
ctgagccggc 
gcgtgggcat 
ttgctccttt 
acagggagga 
atagaatcca 
aaatgggcgg 
catacgagga 
aaaaggtgcc 
ctcccgtgct 
tattagaaga 
tcacacatta 
tgaaaaaccg 



<210> 5 
<211> 257 
<212> PRT 

<213> Bacillus subtilis 



gtatacgatc 
ggaaccggga 
ggttcggccg 
ttacagaggc 
tgcattttct 
tatcttcggt 
gcaggcagct 
gcggcaggat 
tgaggaatat 
gttaatccat 
gaagctaaaa 
tttcccgcca 
c 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
771 





<400> 


5 




















Val 




Met 


He 


Val 


Glu 


Lys 


Arg Arg 


Phe 


Pro 


Ser 


Pro 


Ser 


Gin 


His 


Arg 


1 








5 








10 










15 




Leu 


Tyr 


Thr 


He 


Cys 


Tyr Leu 


Ser 


Asn 


Gly 


Leu 


Arg 


Val 


Lys 


Gly 


Leu 






20 








25 










30 






Leu 


Ala 


Glu 


Pro 


Ala 


Glu Pro 


Gly 


Gin 


Tyr 


Asp 


Gly 


Phe 


Leu 


Tyr 


Leu 






35 








40 










45 






He 


Arg 


Gly 


Gly 


He 


Lys 


Ser Val 


Gly 


Met 


Val 


Arg 


Pro 


Gly Arg 


He 


50 








55 










60 








Gly 


Gin 


Phe 


Ala 


Ser 


Gin 


Gly Phe 


Val 


Val 


Phe 


Ala 


Pro 


Phe 


Tyr 


Arg 


65 










70 








75 










80 


Asn 


Gin 


Gly 


Gly 


Glu 


Gly Asn 


Glu 


Asp 


Phe 


Ala 


Gly 


Glu 


Asp 


Arg 


Glu 






85 








90 










95 





5 




Asp 


Ala 


Phe 


Ser 


Ala 


Phe 


Arg 


Leu 


Leu 


Gin 


Gin 


His 


Pro 


Asn 


Val 


Lys 






100 










105 










110 






Lys 


Asp 


Arg 


He 


His* 


He 


Phe 


Gly 


Phe 


Ser 


Arg 


Gly 


Gly 


He 


Met 


Gly 


115 










120 










125 








Met 


Leu 


Thr 


Ala 


He 


Glu 


Met 


Gly 


Gly 


Gin 


Ala 


Ala 


Ser 


Phe 


Val 


Ser 




130 










135 










140 










Trp 


Gly 


Gly 


Val 


Ser 


Asp 


Met 


He 


Leu 


Thr 


Tyr 


Glu 


Glu 


Arg 


Gin 


Asp 


145 






150 










155 










160 


Leu 


Arg 


Arg 


Met 


Met 


Lys 


Arg 


Val 


He 


Gly 


Gly 


Thr 


Pro 


Lys 


Lys 


Val 






165 










170 










175 




Pro 


Glu 


Glu 


Tyr 


Gin 


Trp 


Arg 


Thr 


Pro 


Phe 


Asp 


Gin 


Val 


Asn 


Lys 


He 








180 










185 










190 






Gin 


Ala 


Pro 


Val 


Leu 


Leu 


He 


His 


Gly 


Glu 


Lys 


Asp 


Gin 


Asn 


Val 


Ser 






195 










200 










205 








He 


Gin 


His 


Ser 


Tyr 


Leu 


Leu 


Glu 


Glu 


Lys 


Leu 


Lys 


Gin 


Leu 


His 


Lys 




210 








215 










220 










Pro 


Val 


Glu 


Thr 


Trp 


Tyr 


Tyr 


Ser 


Thr 


Phe 


Thr 


His 


Tyr 


Phe 


Pro 


Pro 


225 








230 










235 










240 


Lys 


Glu 


Asn 


Arg 


Arg 


He 


Val 


Arg 


Gin 


Leu 


Thr 


Gin 


Trp 


Met 


Lys 


Asn 








245 










250 










255 





Arg 



<210> 6 
<211> 765 
<212> DNA 

<213> Bacillus subtilis 



<400> 
gtgatacaaa 
gagaacaggc 
gaacacaacc 
gaggctttgc 
ttttgggata 
aaagagggcc 
acaacgcttg 
agcccgaatt 
gaaatcgatg 
ctcagccttc 
gataaagttg 
agcgagcagc 
cgggcagctg 



ttgagaatca 
accgcgctgt 
ttcatattgc 
accatgggga 
tcgtcctcaa 
tgatagacgg 
gcgctttgac 
acgtggagct 
tgccggaaga 
agccggagaa 
tgccttacgc 
cggaacgcct 
tgttaaaaac 



aaccgtttcc 
tcctctcgtg 
ttatctgctt 
acggggagaa 
cgagattgaa 
cggccgcatc 
tgcatatgat 
gtttcagcag 
gaaggtacag 
actgcaacag 
gccgacccgg 
gcaatttatc 
gattgaatgg 



ggtattccgt 
atctttatac 
gcggagaagg 
gaaatggctg 
gagatcggcg 
ggtctcgcag 
tggataaaag 
cagattgacc 
cagctgatga 
cgcccgcttt 
aaattttatg 
ggagatgaaa 
tttgaaacgt 



ttttacatat 
atggttttac 
gttttagagc 
ttgaagagct 
tacttaaaaa 
gcacgtcaat 
ccggcgtcag 
atattcaatc 
aacgtctcga 
tattttggca 
acacgattaa 
acgctgacca 
actta 



tgtaaaggaa 
aagcgcgaag 
cgttctgccg 
ggcggggcat 
ccattttgaa 
gggcggcatc 
cctgatggga 
tcagggcatt 
gttgcgggat 
cggcgcaaaa 
atcccattac 
taaagtcccg 



<210> 7 
<211> 255 
<212> PRT 

<213> Bacillus subtilis 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
765 



<400> 7 

Met He Gin He Glu Asn Gin Thr Val Ser Gly He Pro Phe Leu His 

15 10 15 

lie Val Lys Glu Glu Asn Arg His Arg Ala Val Pro Leu Val He Phe 

20 25 30 

He His Gly Phe Thr Ser Ala Lys Glu His Asn Leu His He Ala Tyr 

35 40 45 

Leu Leu Ala Glu Lys Gly Phe Arg Ala Val Leu Pro Glu Ala Leu His 

50 55 60 

His Gly Glu Arg Gly Glu Glu Met Ala Val Glu Glu Leu Ala Gly His 
65 70 75 80 

Phe Trp Asp He Val Leu Asn Glu He Glu Glu lie Gly Val Leu Lys 



6 




85 



Asn 


His 


Phe 


Glu 


Lys 


Glu 


Gly 


Leu 








100 










Ala 


Gly 


Thr 


Ser 


Met 


Gly 


Gly 


He 




115 










120 


Tyr 


Asp 


Trp 


He 


Lys 


Ala 


Gly 


Val 


130 










135 




Val 


Glu 


Leu 


Phe 


Gin 


Gin 


Gin 


He 


145 










150 






Glu 


He 


Asp 


Val 


Pro 


Glu 


Glu 


Lys 










165 








Glu 


Leu 


Arg 


Asp 


Leu 


Ser 


Leu 


Gin 








180 










Leu 


Leu 


Phe 


Trp 


His 


Gly 


Ala 


Lys 






195 










200 


Thr 


Arg 


Lys 


Phe 


Tyr 


Asp 


Thr 


He 




210 










215 




Glu Arg 


Leu 


Gin 


Phe 


He 


Gly Asp 


225 










230 






Arg 


Ala 


Ala 


Val 


Leu 


Lys 


Thr 


He 








245 












90 










95 




He 


Asp 


Gly 


Gly Arg 


He 


Gly 


Leu 


105 










110 






Thr 


Thr 


Leu 


Gly Ala 


Leu 


Thr 


Ala 










125 








Ser 


Leu 


Met 


Gly 


Ser 


Pro 


Asn 


Tyr 








140 










Asp 


His 


He 


Gin 


Ser 


Gin 


Gly 


He 




155 










160 


Val 


Gin 


Gin 


Leu 


Met 


Lys 


Arg 


Leu 




170 










175 




Pro 


Glu 


Lys 


Leu 


Gin 


Gin 


Arg 


Pro 


185 










190 






Asp 


Lys 


Val 


Val 


Pro 


Tyr 


Ala 


Pro 










205 








Lys 


Ser 


His 


Tyr 


Ser 


Glu 


Gin 


Pro 






220 










Glu 


Asn 


Ala 


Asp 


His 


Lys 


Val 


Pro 






235 










240 


Glu 


Trp 


Phe 


Glu 


Thr 


Tyr 


Leu 






250 










255 





<210> 8 
<211> 915 
<212> DNA 

<213> Bacillus subtilis 



<400> 
ttgaagaaaa 
gttttttcac 
gagacagaca 
gtgataccct 
ccaaatacca 
atgcatttat 
caaagcggcg 
gtcagcttgc 
atgggggccg 
tatattgccg 
gaatacaggc 
ggaggctatc 
gtcctcttta 
tatgaaaaga 
tcatatacca 
aatgattcaa 



tccttttggc 
atatgattct 
acggacatga 
ccgcttacgg 
tcatcatctg 
ttctagatct 
gaaagacgac 
tcaaaaacaa 
tgaccgccct 
attgtccgtt 
tcccgtcttg 
gcgcacgtga 
ttcacagtaa 
aacgcggtcc 
aaaatcggca 
cagaa 



cattggcgcg 
attcatcaag 
tgtgtttgaa 
gtacgacata 
ccacggggtg 
cggctggaat 
cagctacggg 
aacaaatcat 
gctttatgct 
cgcatgtttt 
gcccctgctt 
agtatctccg 
ggatgatgac 
gaaagcgctg 
tacgtaccga 



ctcgtaacag 
aaaaaaacgg 
tcatttgaac 
aaaggatacc 
acgatgaatg 
gtgctcattt 
ttttacgaaa 
cgcggattga 
ggtgcacact 
gatgaacagc 
cctatcgccg 
cttgctgtca 
tacattcctg 
tacattgccg 
aaaacagtgc 



ctgtcatcgc 
atgaagacat 
aaatggagaa 
atgtcgcacc 
tactgaattc 
atgaccatcg 
aggatgatct 
tcggaattca 
gcagcgatgg 
ttgcctatcg 
acttcttttt 
ttgataaaat 
tttcttcaac 
agaacggtga 
aggagttttt 



aatcggaatt 
tatcaaaaga 
aaccgctttt 
gcatgacaca 
tcttaagtat 
ccggcatggc 
caataaggtt 
tggtgagtcg 
cgctgatttt 
gctgagagcg 
gaagctgagg 
tgaaaagccg 
cgagcggctt 
acacgccatg 
agacaacatg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
915 



<210> 9 
<211> 305 
<212> PRT 

<213> Bacillus subtilis 





<400> 


9 










Met 


Lys 


Lys 


He 


Leu 


Leu 


Ala 


He 


1 








5 








Ala 


He 


Gly 


He 


Val 


Phe 


Ser 


His 








20 










Thr 


Asp 


Glu 


Asp 


He 


lie 


Lys 


Arg 




35 










40 


Phe 


Glu 


Ser 


Phe 


Glu 


Gin 


Met 


Glu 




50 










55 




Ala 


Tyr 


Gly 


Tyr 


Asp 


He 


Lys 


Gly 



Gly Ala Leu Val Thr Ala Val He 

10 15 
Met He Leu Phe He Lys Lys Lys 
25 30 
Glu Thr Asp Asn Gly His Asp Val 
45 

Lys Thr Ala Phe Val He Pro Ser 
60 

Tyr His Val Ala Pro His Asp Thr 



7 




65 










70 










75 










80 


Pro 


Asn 


Thr 


He 


He 


He 


Cys 


His 


Gly 


Val 


Thr 


Met 


Asn 


Val 


Leu 


Asn 










85 ' 










90 










95 




Ser 


Leu 


Lys 


Tyr 


Met 


His 


Leu 


Phe 


Leu 


Asp 


Leu 


Gly 


Trp 


Asn 


Val 


Leu 






100 










105 










110 






He 


Tyr 


Asp 


His 


Arg 


Arg 


His 


Gly 


Gin 


Ser 


Gly 


Gly 


Lys 


Thr 


Thr 


Ser 




115 










120 










125 








Tyr 


Gly 


Phe 


Tyr 


Glu 


Lys 


Asp 


Asp 


Leu 


Asn 


Lys 


Val 


Val 


Ser 


Leu 


Leu 


130 










135 










140 










Lys 


Asn 


Lys 


Thr 


Asn 


His 


Arg 


Gly 


Leu 


He 


Gly 


He 


His 


Gly 


Glu 


Ser 


145 








150 










155 










160 


Met 


Gly 


Ala 


Val 


Thr 


Ala 


Leu 


Leu 


Tyr 


Ala 


Gly 


Ala 


His 


Cys 


Ser 


Asp 








165 










170 










175 




Gly Ala 


Asp 


Phe 


Tyr 


He 


Ala 


Asp 


Cys 


Pro 


Phe 


Ala 


Cys 


Phe 


Asp 


Glu 








180 










185 










190 






Gin 


Leu 


Ala 


Tyr 


Arg 


Leu 


Arg 


Ala 


Glu 


Tyr 


Arg 


Leu 


Pro 


Ser 


Trp 


Pro 






195 










200 










205 








Leu 


Leu 


Pro 


He 


Ala 


Asp 


Phe 


Phe 


Leu 


Lys 


Leu 


Arg 


Gly 


Gly Tyr 


Arg 




210 










215 










220 










Ala 


Arg 


Glu 


Val 


Ser 


Pro 


Leu 


Ala 


Val 


He 


Asp 


Lys 


He 


Glu 


Lys 


Pro 


225 








230 










235 










240 


Val 


Leu 


Phe 


He 


His 


Ser 


Lys 


Asp Asp Asp 


Tyr 


He 


Pro 


Val 


Ser 


Ser 










245 










250 










255 




Thr 


Glu 


Arg 


Leu 


Tyr 


Glu 


Lys 


Lys 


Arg 


Gly 


Pro 


Lys 


Ala 


Leu 


Tyr 


lie 






260 










265 










270 






Ala 


Glu 


Asn 


Gly 


Glu 


His 


Ala 


Met 


Ser 


Tyr 


Thr 


Lys 


Asn 


Arg 


His 


Thr 






275 








280 










285 








Tyr 


Arg 


Lys 


Thr 


Val 


Gin 


Glu 


Phe 


Leu Asp 


Asn 


Met 


Asn 


Asp 


Ser 


Thr 


290 










295 










300 










Glu 
































305 

































<210> 10 
<211> 318 
<212> PRT 

<213> Bacillus subtilis 



<400> 10 



Met 


Gin 


Leu 


Phe 


Asp 


Leu 


Pro 


Leu 


Asp 


Gin 


Leu 


Gin 


Thr 


Tyr 


Lys 


Pro 


1 








5 










10 










15 




Glu 


Lys 


Thr 


Ala 


Pro 


Lys 


Asp 


Phe 


Ser 


Glu 


Phe 


Trp 


Lys 


Leu 


Ser 


Leu 






20 










25 










30 






Glu 


Glu 


Leu 


Ala 


Lys 


Val 


Gin 


Ala 


Glu 


Pro 


Asp 


Leu 


Gin 


Pro 


Val 


Asp 






35 








40 










45 








Tyr 


Pro 


Ala 


Asp 


Gly 


Val 


Lys 


Val 


Tyr 


Arg 


Leu 


Thr 


Tyr 


Lys 


Ser 


Phe 


50 










55 










60 










Gly Asn 


Ala 


Arg 


He 


Thr 


Gly 


Trp 


Tyr 


Ala 


Val 


Pro 


Asp 


Lys 


Glu 


Gly 


65 










70 










75 










80 


Pro 


His 


Pro 


Ala 


He 


Val 


Lys 


Tyr 


His 


Gly Tyr 


Asn 


Ala 


Ser 


Tyr 


Asp 










85 










90 










95 




Gly 


Glu 


He 


His 


Glu 


Met 


Val 


Asn 


Trp 


Ala 


Leu 


His 


Gly 


Tyr 


Ala 


Thr 






100 










105 










110 






Phe 


Gly 


Met 


Leu 


Val 


Arg 


Gly 


Gin 


Gin 


Ser 


Ser 


Glu 


Asp 


Thr 


Ser 


He 




115 










120 










125 








Ser 


Pro 


His 


Gly 


His 


Ala 


Leu 


Gly Trp 


Met 


Thr 


Lys 


Gly 


He 


Leu 


Asp 




130 










135 










140 










Lys 


Asp 


Thr 


Tyr 


Tyr 


Tyr 


Arg 


Gly 


Val 


Tyr 


Leu 


Asp 


Ala 


Val 


Arg 


Ala 


145 










150 










155 










160 


Leu 


Glu 


Val 


He 


Ser 


Ser 


Phe 


Asp 


Glu 


Val 


Asp 


Glu 


Thr 


Arg 


He 


Gly 



8 



Val 


Thr 






165 








170 










175 




Gly Gly 


Ser 


Gin 


Gly Gly Gly Leu 


ini 


lie 


Ala 


Ala 


Ala 


Ala 


Leu 






180 


















190 






Ser 


Asp 


He 


Pro 


Lys 


Ala 


Ala 


vdi j-\± a 


Asp 


Tyr 


Pro 


Tyr 


Leu 


Ser 






195 










z u u 






one 

205 






Asn 


Phe 


Glu 


Arq 


Ala 


He 


Asp 


Val 


Al a Tan 


OJ. u 


bin 


Pro 


Tyr 


Leu 


Glu 


He 


210 










c. ± u 








z20 








Asn 


Ser 


Phe 


Phe 


Arq 


Arg 


As n 




t J_ \J 


ul U. 


Thr 


blU 


Val 


Gin 


225 










230 








ooc 
Z J j 










240 


Ala 


Met 


Lvs 


Thr 


Leu 


Ser 


1 y L 




nbp -Lie 


Met 


Zi c n 


Leu 


mi a 


Asp Arq 


Val 








245 








^ □ u 










255 




Lys 


Val 


Pro 


Val 


Leu 


Met 


Ser 


He Gly 


Leu 


lie 


Asp 


Lys 


Val 


Thr 








260 










265 






9 "7 O 






Pro 


Pro 


Ser 


Thr 


Val 


Phe 


Ala 


Ala 


Tyr Asn 


His 


Leu 


Glu 


Thr 


Lys 


Lys 


Glu 




275 










280 








285 




Leu 


Lys 


Val 


Tyr Arg 


Tyr 


Phe 


Gly His 


Glu 


Tyr 


lie 


Pro 


Ala 


Phe 




290 










295 








300 









Gin Thr Glu Lys Leu Ala Phe Phe Lys Gin His Leu Lys 
305 310 315 



9 



